Cytosolic delivery of LDL nanoparticle cargo using photochemical internalization.
Following cellular delivery, most drugs must escape endosomes and lysosomes and reach the cytosol to be effective. This is particularly significant for nanoparticles, which can carry a large drug payload, but typically accumulate in endosomes and lysosomes. One attractive solution is to use light-triggered release, which can provide efficient endolysosomal membrane disruption and spatiotemporal control of cytosolic release. Here, we demonstrate the cytosolic release of cargo loaded into low density lipoprotein (LDL) nanoparticles using a photochemical internalization (PCI) approach. Three types of cargo-loaded LDL nanoparticles (CLLNPs) were generated by loading fluorescent dyes via (1) intercalation in the phospholipid monolayer exterior (surface loading), (2) conjugation to the amino acids of apoB-100 protein (protein loading) or (3) reconstitution into the hydrophobic core of LDL (core loading). Fluorescence imaging demonstrated the cellular uptake of CLLNPs was mediated by the LDL receptor and resulted in CLLNPs accumulation in endosomes. When cells were co-incubated with CLLNPs and AlPcS2a (a PCI agent), laser irradiation induced efficient cytosolic release of the surface-loaded and protein-labeled cargo, whereas the core-loaded hydrophobic dye could not readily be released. Thus, PCI is a useful cytosolic release method for CLLNPs, although the loading method must be considered.